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R^ is substituted or unsubstituted C1.21 alkyl; 
substituted or unsubstituted C1.6 alkyl. 



(57) Abstract: Compounds represented by 
the general formula [1] or salts thereof; and 

osteoporosis remedies, osteoblast activators, 
and osteoclast inhibitors, containing the 
same: wherein X is halogeno; R^ is hydrogen, 
substituted or unsubstituted C1.6 alkyl, 
substituted or unsubstituted C2-6 alkenyl, 
substituted or unsubstituted C2-6 alkynyl, 
a substituted or unsubstituted aromatic 
group, substituted or unsubstituted aralkyl, 
substituted or unsubstituted acyl, substituted 
or unsubstituted arylsulfonyl, substituted or 
unsubstituted C1.6 alkyl sulfonyl, or hydroxy; 
R^ and R^ are each independently hydrogen or halogeno; and R^ is hydrogen or 
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m m m 

[0001] :^mmi'i. 4:y}''-/v^mmi^Rm<Dm^^. m^'wmmmmmm. 'W^mm^^ 

tixm. */c. m±9^mmi^. 2004^1^ 29shx\ ^:^hti^^>^M:mrMmir 
^t. %m^m^m(Dmm^m^^'^mm^h^tL^x. mM^f^xi^^n^^^\^m 

-Dmmxh^o 

[0003] ^(I): 

[>fbi] 




[0004] ^T. :iL^^^mm^. K'j^^Tkmm^. r^^m^/^^. k\ R^Rxm^^^:^mm^ 

. R^^M^/VSSr^i-^^K— /V^^^-efe§p<9h^^ (N-T-fe^7V-5-p<h=3rv'hy 
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tLTv^§(##rFJcml)o 

[0005] ttflB^ (I) ^T. X^^^mm^. R'^^TKmm^. R^^M^/VS. r\ 

W.^. R^;iM^/v*. R^:5.rj^^R^;6S7K^J^^. R^'^s^^/v^-efeS^b-^i^. x:s.t>^R^ 

x-h^it^^. ^xfKx. R^Rxj^^7!)^^mm^. R}^^yi^mm^. R^;aM^/v^. r^ 

##fP:SCSfcl:N. Suzuki, and A. Hattori, J. Pineal Res., 33, 253-258 (2002) 
#^f^;5C^2:M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, 
Heterocycles, 53, 1725-1736 (2000) 

[0006] ^mm^. ■wwimm:mm\:.^^. ^^^^'WMm:nmir^^>Y—/vmm^w-:BL 
[0007] ^mmn. &.-r(Dmm^^-^'r^o 

[0008] (1)^^(1): 
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[0009] (^^. Xfi^Nn^VM^^^L;R'{i^^i^^. gifeXf*#gife(7)C -T;V^?V 

1-6 

2-6 2-6 

1-6 

1-21 

1-6 

[0010] (2) fffiB (1) (I) -e^$tv§^ii^i^xf*^<^:^^-^*-r^'fr^*sajiS^'l4 

[0011] (3)ttflB(l) {e:|E«(D^(l)-C^$ttS^t:^i^X«-^(DJt^-^^-r ^5^#*fBJiaW]^J 

[0012] (4)^^(r ): 
[^k3] 




[0013] (^cfi. iQ^^^n^iyw.^jLui^mw.^^m^;^^\'^7\^mm^. gmxf*#sm<^c 

1-6 2-6 2-6 

1-6 1-21 

-T7V=ar/V*^^L;R\ R^^U?R^{*. l^-X«m/^«9. ;!Kl^Jm^X}*^^ny^i^^ 
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1-6 

^t>^R^;5S^*J^^^. r'^^^tK^J^^. R^^s^^/V^. R^^tJ«R';iS^5Sig^. R^;5M 

R^;557K^ig^^. R^;aM^/v^-efe§^t:^i^. MU?(e:x. R^^U?R^;e>s^^i^^^. r';5S 
tK^I^^. R^;aM^/v^. R':e.57K^J®^. R^;e>M^/v^T'fe§^b^i^^l^<o )o 

[0014] (5) tfrwE (4) {cmm(D^ (r ) ^t. x^s^mj^^. R';55gi^x}*#®^(^c 

1- 

6 2-6 2-6 

1-6 

[0015] (6) mm (4) (5) ^c:|B«(D>fb'^i^X{*^(D^^6^};ifF^$tt§it^^^^5>^ 
[0016] . #^^J}a^fifmk$*. d^om-i-^Ji^^WiaiJi-a-f ^K-/vfl 

tc^^-et. ^i^m^^ pri^-cfe^o 
[0017] m\A'\^m-^>v—;vmmw-(Dm.'wmm\z.n^:bmm^^'ro 

[0018] pNP ^<=7^Vnyz^J—;V 
* p<0. 05 
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** p<0. 01 

*** p<0. 001 

No.4 2-y^vi^}iyh^:y 

No.7 2. 4, 6-hy:/n^^9h^^^(lc) (MMMG) 
No.9 l-TV/^-2, 4, 6-h]):f^^?^'7h^XMMM2) 
No.lO 2, 4, 6-b!;>^a^-i->^a^-?/va^/v^^h^;x(^Jfe^!|l) 
No. 11 1— <^^:;^/V-2, 4, 6-hy>^'n^p<^br^>-(||ife#!l3) 
No.29 2, 4, 6, 7-^h7:/n^^7h^>'(le) (^ii^[l6) 

[0019] ur. ^m^^mmimmir^o 

[0020] ;^^^M^-*5V^r. C -T/P^ji^^.RXJ^^mM&^co^C -r;v^jv\hVrC\X 

1-6 1-6 

[0021] C -T/V^/VSi:bT{*. ^^/vS. yvtws, ^y^ntvv 

1- 21 

^y^'^/VS. sec-:/^/VSx tert-:/^7^S^ ^>'^/VS. ^y-^>^ 
^/V^, ^^iz/V^, ^:7°^7V^, y:=^7V^. T^'v-ZV^, '5'>"7^'v'/V^, 

K-T'^ix/vS, V^)^l/;v^^ 'T'Vy'T^yj'V^. ^^^^■t'V/vS. ^=¥i^■7''>'/vS. 
[0022] ttf|E^(l)JtU?(r )l3:*5V>TR^T'^$tl.^C -T/V^/V^irbTf*. C -T/V 

1-21 1-6 

[0023] C -T/v^:=^/vSi:b-Cfi. f?!l;t{itf^/vS. l-y°n-<^/vS, TJJ/vS^ 1-y^ 

2- 6 

[0024] C -T;V^:=^;V^h\^X\^.^\^\^^'^:==-;Vm.\-Zf'xi\f:=:.;V^,2-^ 

2-6 

3-y'^c:^/Vm. -^=arV':::^/V^d5^tf e>tt§o 

^^^/^m. -(y:t^-^y^v/^^m. ^ryy 
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[0026] 
[0027] 



[0028] 



[0029] 
[0030] 
[0031] 



[0032] 



1-6 



/k^, ::^dri^y'— ^y::^-^1^^/— ^ry— 
7}n^/vS, ^y^T)/— ^5:^V— /v^'./VTt^^/vS, t°^y — 

t°yi;?^;:^7V:^^^7VS, \f^)^^J^^::^;v^=^;vm. 
\i'7l>-^:^;v^=:.;v^, ^/y>'>!L/^7}^c:^/^^, ^y=¥yy^^;^/v>^^=/vS^(D^#;^ 

1-6 

ttllB^ (I) mi (I' ) t-*5V ^-CR\ R^Xf^R^'-e^^tL^C -T/V=¥/VS^U?C 

1-6 1-2 
1 2-6 2-6 1-6 

C -T/V3=3r>^S =^h^^>m. y°n7K=3ri/S) 

1-6 

tffSE^ (I) At;? (r ) tc*5v >-rR'-e^$ti.6^#^*. T^/v=3e7i,^, Ti//«^ 

1-6 2-6 2-6 

1-6 
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[0033] ttfiB^ (I) -x^^:^n^^t^!^(Dm^mKW9m^n^m.tvxit^ mx.i^. mm. m. 

[0034] ttflE^(i) x^^f\.^\\:.^m(Db%. R'^s^Ki^j^^-efe^sfb-a-i^^. -^yx-t^. tulB 

^(I) \C^\^XKifii^mU=^'X^^\\:.'^mm^\^. ^^h^>')^. M. Somei, Y. 
Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 52. 1725-1736 

(2000)(##ff Jcm2) \cUWL(0^miC^oX. /Nn^V{ki-§r^tiJ;i9Mit'f-§^^ 

1-6 

2-6 2-6 

1-6 

^V>5o )#<^^a^^ft'. :^SM^(^#?iT. ^:R'-X(^ctJ. R'^ttflEirl^^-C 

[0036] */c. fffiE^ (I) x^^ti^^h^m(D^'ib. R'^^T^mmxh^^t^mi^. mK.it. tu 
[0037] ttfte^ (I) x^^fv^it^m(D^^. R'^^^Tkmrn^xh^it^mn. m^it. mm 
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^(i) iz.m^xxRxm.''7i^7Kmm^'^^h^^t^!^m^i-£^ r\ r\ r\ R^T^i^T^mm 
[0038] mm^ (I) -^^^^th^^t^m^. ^mmm<D^^T. ijutk^mi^x^ ny/v^ (-c 

[0039] ttflE^ (r ) X^^fx.^Wi.^mcob^. yJi^i^mWi-xm. r\ R^&U^^R'<Z)ii^-;:e< 

}*tuiE^(r ) ^;l*5v^T. y.-m^^n^iyu^xm. r\ R^^tm^(D^i^?'^<i:^>io^s 
[0040] tffiE^ (r ) T-^^tb^^k-^i^o^-^^ -^t^i^mu^i-xm. r\ r^au?r'c^^^^cC< 

[0041] tiriB(Dj;5l-bT#b^xS^^i^^*tSi-6J;if*. il^fflv^^>t^.5^^fe. -^Jx.f^v' 

^'y'7^—(Dmd\^Wkh\.-cn. a^^/^/u, T-thi^. 

[0042] mm^ (I) -e^$tL^{b^i^^ W<^^'^e^t^W^$ti§:^ (i^XT r2-^M3^^K 
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[0043] :^mm<D-wmM^mmmi-t. m(D'wmMmi^mm. mx.it:fy/v^^^j>^m^L 

[0045] /vflJ^ft: (I) }*^(^**. 1h^\^~im.n(r)^n^W-hMz.mm'BOJ 

^V\z.^^''r^z±ii^x^^o #t;iRg^^sf^<^ i£i^^i;ij^:Catl:^ 

[0047] ^(Dm(Dmmia^. m-KmmmMM'DmK. ^^^m. mm^k ^m^^m. mn 

[0048] IS^^J^LTf*. 0!lx.(^7^V:/>'. 'T^^h])iy. r9\fT=^J»M. -^^^^y. tKn^^ 

[0049] ^^^J^LTf*. m^ltT^^y:^^. fcKn=¥v^:/ntVVP^i5'— ;&/V4^^dr^>^^/V-fe 
[0050] #B?Stt^Ji:L-C{*. mK.it'y^V/^^m^hll^J^. i<aX^y^>^ i^altllJ©^^ 

[0051] m^^t-^^y^^. "^^m. i^mmmmm. i^3mmm=^::^'r7v^ 

XTTT^mr^^^^y'^J^. :^'TT]}>m:fy/l^iy^J>^. ;^7"T!;>'^T/V5:^!>A. 
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[0052] mmm^mMtvxi^. mK.itmMmyi<.^4m. m.myKm^tT/^^^^j>.^/v^. ^ 
[0053] mmmimmKm^xmm^ti. ^nrnti^x-m^mmmmmTK. ^m^mtk 

. mmm. mm^mm^MK.xhx\^\ 
[0054] ^(Dm(D^mamtvxi^^ ^mmm. #c*#<z)M»j. mmi^u^(D 

[0055] :^mm(7)mMi~i. nm^. n^m^mKi:.^^^^:^^^. i s i-wmt^hi-mm/ 

[0056] ^umtx^x^mco^^^mw-'r^t:.^ -^^rm. mm^(Dnm.K 

[0057] P ^Ji:b-CBffSi<D^;^^^#i-;5/ci6 

[0058] ^iS(D«5fe^(D^^-efc§#iS2004-64408(DK^#&I>VX 

[0059] J^T. ^»!l^fcif-C;^^0J^^{;i*#:6^iitJfc0J-r^;6S, ;2^^§g(D*5H(i^ti.^ 

[0060] [^Jfe^Jl] 

2, 4, 6-hy>^'ti^^^bc::^:x;5^fe2, 4, 6-MJy^n^-l->^n^-?/V^/W^h:::^>'(N- 
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[0061] 30. lmg(0. 064mmol)(D2, 4, 6-h])^^^?^9h:=^XN-T±^/V-2. 4, 6-h 
y y^n^-S-^h^arW^^K— /V-3-3^i?'^5:>^) (M. Somei, Y. Fukui, M. Hasegawa, 
N. Oshikiri, and T. Hayashi, Heterocycles, 53, 1725-1736 (2000)) ^2. OmLCODM 
YK^mi^tl^MK. 31. 9mg(0. 22mrQol)(D^m:fJ}}^J^^MK.XmUr5^m 
#bfCo ^(DmWl^. 0. 09mL(l. 28mmol)(D:7'ny^/Vd^/Vi^n!;K^;(jPX.T^?aT 

-7K95:5, v/v)?M-^^^-e3lHlttmb/Co wa^Bi:tti±}is^^u i&fp^^it^-e 

-f-^tSl. 6mg (97%) (DilX^-e g l5^i^;aS#^>tLfcio g^^3^^/^^;^7"/^^=3ri^^ 

[0062] mp 199-200T:. 

IR (KBr): 3286, 1628, 1558, 1456, 1435. 1410, 1294, 1018 cm'\ 

'h-NMR (CDCl ) 6 : 1.93 (3H, s), 2.34 (IH, t, J = 2.4 Hz), 3.23 (2H, t, J = 6.6 

3 

Hz), 3.58 (2H, dt, J = 2.9, 6.6 Hz, MtK^MKX^U J = 6.6 Hz i^^^b), 3.89 (3H, 
s), 4.91 (2H, d, J = 2.4 Hz), 5.54 (IH, br t, J = 6.6 Hz, MTid^MiC^^m^), 7.58 
(IH, s). 

Anal. Calcd for C H Br N O : C, 37.90; H, 2.98; N, 5.53. Found: C, 37.78; H, 

16 15 3 2 2 

3.00; N, 5.44. 
[^Jg^j2] 

2, 4, 6-hV:f^^y^9h^>'-d^hl-TV/>-2, 4, 6-MJ^nqE^9h^>'(N-T-fe^ 
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Mb5] 




NHAc 



[0063] 30. 2mg(0. 064mmol) (D2, 4, 6-hIJ ^^n^^^hc:^::/ 4, 6-MJ 

31. lmg(0. 22nmiol)(Dmm^])^J>^^MK.XmM.T5^mWVrCo ^(DmmK. 0 
. llmLCl. 28mmol)<DTy/V:/i:i5:K^;(jPX.T^MTl. 5mfi\UWl^fCo RJtMK 

::r.:y^y'/V:t^m^mtir^:^9J>^^ti^h^9y^—XmMir^t31. Omg (95%) 

[0064] mp 142-143'C 

IR (KBr): 3284, 1633, 1562, 1456, 1412, 1298, 1018 cm~\ 

'h-NMR (CDCl ) 6 : 1.93 (3H, s), 3.24 (2H, t, J=6.6 Hz), 3.58 (2H, q, J=6.6 Hz), 

3 

3.89 (3H, s), 4.76 (2H, dt, J=4.9, 1.7 Hz), 4.89 (IH, d, J=16.6 Hz), 5.20 (IH, d, 
J=10.3 Hz), 5.55 (IH, br t, M7i<.^MKi:K)W^), 5.87 (IH, ddt, J=16.6, 10.3, 4.9 
Hz), 7.4 (IH, s). 

Anal. Calcd for C H Br N O : C, 37.75; H, 3.37; N, 5.50. Found: C, 37.75; H, 

16 17 3 2 2 

3.37; N, 5.42. 

2, 4, 6-h])y^^^y^9h^>-d^hl—^>i^/^-2, 4, 6-hVy''Pi^?^yh^X.N-T± 
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[0065] 40. lmg(0. 086mmol) 02, 4, 6-MJ (N-T-fe^7V-2, 4, 6-h 

, 41. 4mg(0. 30mmol)(D^^;^7y'!>A^;(jPx.TS?aT5^it#LfCo ^<D^ISt;i. 
0. 20mL(l. 72mmol)<D^>i^/U:fviKh^:^MK.X^m.Tl^mUWVfCoR}^-W 

Kyi<Axfm^^^/^^:^T/i^-?^i^y—/^(95 : 5, v/v) m^mm^MK.xm^'^. 
^^-esiHiiftmbfco mmmtmmm^-^u m^ikm.yi^xm,^u m.mi-h])^j>^ 

/V::i^::^y^/V:tmmmmtir:6:fj9J>^^ti^h^9y-(—Xmmrr^t40. Smg (83%) 

[0066] mp218-219'C 

IR (KBr): 3280, 1630, 1547, 1454, 1414. 1360, 1298, 1014 cm'\ 

'H-NMR (CDCl ) 8 : 1.91 (3H, s), 3.26 (2H, t, J=6.6 Hz), 3.61 (2H, td, J=12.7, 6.6 

3 

Hz), 3.88 (3H, s), 5.36 (2H, s), 5.54 (IH, br t, J=6.6 Hz, M7i<.^M{^XK>m^), 
7.01 (2H, d, J=6.6 Hz), 7.27-7.33 (3H, m), 7.39 (IH, s). 

Anal. Calcd for C H Br N O : C, 42.97; H, 3.43; N, 5.01. Found: C, 42.76; H, 



3.40; N, 4.86. 

2, 4, 6-h])y^^^y^9h^>-^^h2, 4, 6-hy:/n^-l-hv//V7«9h^:x(N-T-fe^/V 
-2, 4, 6-hy:7'n^-5-^hdrv'-l-hv'/W:^K— /^-3-3^^':^5::x) <D^^ 




20 19 



3 2 2 
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[0067] 40. 5mg(0. 086nimol) (Z)2, 4, 6-h!J7'n^^9h^>^(N-T-fe5^/V-2, 4, 6-hi; 

4. lmg(0. 10mmol)(D^^^t;-^hy'>A?r^fPX.T^^#ffl^T^M-ei05>^#b 

fCo ^(^^IgfC. 348. Omgd. 30mmol)(Ohiy7P-^nyK^;!]Px.. ^taTlB#F^^t# 

^"LXmV^m^nt'o l^V-^^^^^UW-tX^. i5^^t27J^/^i^-^^/— /V(98:2, v/v) 

?M^^^^^m^^^i-§;^77^:^n-^h^7:7^-T^|tMi-^i!40. 4mg (75%) o 

[0068] mp215-216*C 

IR(KBr): 3305, 1628, 1541, 1454, 1392, 1200, 1174 cm"'. 

'h-NMR (CDCl ) 6 : 1.88 (3H, s), 2.40 (3H, s), 3.18 (2H, t, J=6.6 Hz), 3.49 (2H, q, 

3 

J=6.6 Hz), 3.90 (3H, s), 5.42 (IH, br t, 7.27 (2H, d, J=7.5 

Hz), 7.74 (2H, d, J=7.5 Hz), 8.59 (IH, s). 

Anal. Calcd for C H Br N O S: C, 38.55; H, 3.07; N, 4.50. Found: C, 38.28; H, 

20 19 3 2 4 

3.15; N, 4.30. 

b) . 7~y^vi^^yV^ly (2a) &U?4, 7-v?:/i:i^^^h^^ (2b) (D^l^ 

am 
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[0069] 101. Omg(0. 41mmol) C01-t:Kn=3riX7«7h^>"(M. Somei, N. Oshikiri, M. 

Hasegawa, and F. Yamada, Heterocycles, 51, 1237-1242 (1999)) ^5. OmL(D@^^ 
i::m^^\^±m^i^. 0. 57^/Vm&(DMmmmmm^0. eSmLCO. 39mmol);(jPx. 

(95:5. ^^xw)m^mm'C3mmmvfco mmm^maikm^'cm^i.. m.m^h]) 

mrt^t.^nm\^12. 0mg(D2, 7->^:/n^7<9h^>-(la) (8%). 20. 0mg(D2, 
4-v?>^'n^^^hc:^:x(lb) (13%), 7. lmg<D7->^n^p<^hc:^^(2a) (6%), 18. 4 
mg(^4, 7-v^:/n^^^hc:^^(2b)(12%)^tJ?8. 8mg(9%)CD*SJ^^jm^^#fc 

o 

[0070] [7-::/n^p<^hrz^(2a)] 

[0071] IR (KBr): 3209, 1653, 1541, 1489, 1043, 829 cm\ 

^H-NMR (CDCl ) 6 : 1.93 (3H, s), 2.92 (2H, t, J=6.7 Hz), 3.57 (2H, q, J=6.7 Hz, M 

3 

i^W)WKi:y) t, J=6.7 Hz\zMit), 3.85 (3H, s), 5.51 (IH, br s, ^T^WiW^^^^^'H^ 
), 7.00 (IH, d, J=1.7 Hz), 7.06 (IH, d, J=1.7 Hz), 7.07 (IH, d, J=2.0 Hz, Mi^WiW 
Ki:y)s Kmt), 8.09 (IH, br s, mT^c^mMKii^m^Y 

i^5>^I^Km5^W m/z: Calcd for C H BrN O : 310.0316, 312.0297. Found: 

13 15 2 2 
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310.0320, 312.0304. 

[4. 7-v?>^n^^9h^>^(2b)] 

mp 212-213T: i^^. i^vivi:^/VJ>.-^^-^lyd^hn^^\^Xm'&(Dm^^tfj:^ 
). 

IR (KBr): 3269, 1635, 1618, 1558, 1301, 607 cm'\ 

^H-NMR (DMSO-d ) 8 : 1.79 (3H, s), 2.89 (2H, t, J=6.6 Hz), 3.51 (2H, q, J=6.6 Hz, 

6 

MTk^MKX^ t, J=6.6 HzK^^t), 3.84 (3H, s), 5.45 (IH, br s, MTicmMKX^m 

7.02 (IH, d, J=2.2 Hz, m7Kl^M{CX^siZ.m\:.), 6.95 (IH, d, J=2.1 Hz), 7.03 
(IH, d, J=2.1 Hz), 8.05 (IH, br s, M7K^;!)PtCj;«9^'^^). 
®*^Wm/z: 388 (M^, 390 (M\ 392 (M^. 

And. Calcd for C H Br N O -l/SH O: C, 39.80; H, 3.66; N, 7.14. Found: C, 

13 14 2 2 2 2 

39.62; H, 3.63; N, 7.06. 

[2, 7-v>:/n^p<^h^^(la)] 

mp 211-213^ i^.^. i^vivi:^/VM.-^^'^lyt^hW^^L^Xm'^(Dm^^tfj:^ 
). 

IR(KBr): 3114, 1643, 1626, 1568, 1487, 1078, 825 cm~\ 

'h-NMR (CDCl ) 8 : 1.93 (3H, s), 2.89 (2H, t, J=6.6 Hz), 3.51 (2H, q, J=6.6 Hz, M. 

3 

TK^MiCX^ t, J=6.6 Hzicmit), 3.84 (3H, s), 5.45 (IH, br s, M;^<^;(lP{;iJ;«9?'^^ 
), 7.02 (IH, d, J=2.2 Hz, M:^^MiC^^s\C^^t), 6.95 (IH, d, J=2.1 Hz), 7.03 
(IH, d, J=2.1 Hz), 8.05 (IH, br s, MyKmMKX'Om^). 
MM^^ m/z: 388, 390, 392 (M^. 

And. Cdcd for C H Br N O •1/4H O: C, 39.57; H, 3.70; N, 7.10. Found: C, 

13 14 2 2 2 2 

39.57; H, 3.61; N, 6.94. 

[2, 4-v^:/n^^9h^>'(lb)] 
M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 53, 
1725-1736 (2000)iz:mM(D^h^!l^ll(Dm^t-'m^f:io 

[0072] [HJg^je] 

l-fcKn^v'^^h^^7i^b2, 4, 7-hy:/n^^^h^^(ld). 2, 4, 6, 7-7"h^:/n 
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Wb9] 



[0073] 54. lmg(0. 22mmol) (Dl-tKn^rS/pi^hcr^^-^^S. OmL(Dg^^(^^;^)^Lfc^mt^ 
. 0. 57^/ViiS<^:ftP^@^^^l^^l. 14mL(0. 65mmol);!jPX.. ^UT2mmM 

6mg(D2. 4. 7-MJ:/nq&p<9h^^^(ld) (22%), 21. 0mg(D2, 4. 6, 7-7^h9>^'n 
^^=7h^Xle) (18%). 2. 7mg(D2, 4, 6-hy:/i:i^7«7h^^(lc) (3%)RXI10 
. 3mg(D3-(2-T-fehT5:K:^^/V)-3, 4, 7-h!;:7^n^-5-7«h=3f->'-2-:^=ary^^ 
Ky^(2c) (9%)^#/Co 
[0074] [2, 4, 7-by:/n^7«9hc:^^(ld)] 

mp 220-221°C (^^.-fe. :^^^^;J^/^i^---dri^:/;^)^e,SMfBbT^ffife(Di^t^tJ'B^^^^ 
). 

IR (KBr): 3140, 1674, 1550, 1527, 1300, 1107, 1066 cm'\ 

^H-NMR (CDCl ) 6 : 1.93 (3H, s), 3.19 (2H, t, J=6.6 Hz), 3.59 (2H, q, J=6.6 Hz, M. 

3 

TkmMKX'O t, J=6.6 HzKmit), 3.91 (3H, s), 5.55 (IH, br s, MTKl^MKX'Om^ 
), 7.05 (IH, s), 8.25 (IH, br s,m7K^;!)P(-J;«9^^^). 

Anal. Calcd for C H Br N O : C, 33.29; H, 2.79; N, 5.97. Found: C, 33.27; H, 



2.87; N, 5.94. 

[2, 4, 6, 7-^h7:/n^^7h^>'(le)] 

mp 232-234°C (^U. ^^^:^/VJ^---^^'^>-^^hW^^a\^Xm^<Dif^^^tfj:^ 




13 13 



3 2 2 
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). 

IR (KBr): 3095, 1624, 1576, 1433, 1288, 1039 cm~\ 

^H-NMR (DMSO-d ) 6 : 1.77 (3H, s), 2.99 (2H, t, J=7.0 Hz), 3.27 (2H, q, J=7.0 

6 

Hz), 3.79 (3H, s), 7.88 (IH, br t, J=7.0 Hz), 12.33 (IH, br s, MyK^^MlC^Klllfl^). 
Anal. Calcd for C H Br N O : C, 28.50; H, 2.21; N, 5.11. Found: C, 28.25; H, 

13 12 4 2 2 

2.29; N, 4.84. 

[3-(2-T-fehT5K:3i^/V)-3, 4, 7-hy>^n^-5-p<h^iX-2-::^^y^>'Ky^^(2 
c)] 

IR (film): 3261, 1734, 1653, 1466, 1435, 1298, 754 cm''. 

'h-NMR (CDCl ) 8 : 1.83 (3H, s), 2.70-2.76 (IH, m), 3.10-3.19 (3H, m), 3.88 (3H, 

3 

s), 5.53 (IH, br s, MT^'^^M^X'Om^). 6.95 (IH, s), 8.04 (IH, br s, MTi^mMKX 
]^5>^tg®*^Wni/z: Calcd for C H Br N O : 482.8554, 484.8534, 486.8513, 

13 14 3 2 3 

488.8493. Found: 482.8508, 484.8505, 486.8502, 488.8497. 

2, 4, 6-hy:7^n^^9h^^(lc) 
M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, Heterocycles, 53, 
1 725-1 736 (2000) (clIEftCD^f b-^i^ 1 2(Di^tti!— ificb/Co 

[0075] mmmvi 

l-^h^v/^^h^:/;5^b4, 7-v':/n^^^h^>^(2b), 2, 4, 7-hy:7^n^^^h^^( 
Id) RXJ^3- (2-T-fehT5:K^^/V) -4, 7-v?:/i:i^-5-^h=¥iX-2-:^=3ry-r^Ky > 

Mkio] 
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R = CHjiCHaNHAc 




[0076] 107. 9mg(0. 41nimol) (Dl-^bdriXpf^h^^^S. OinL(DmMi^M^^\^timWi^ 
. 0. 57^/vm&(DM:mmmmW^0. 70mL(0. 40mmol);(JPx.. ^li.T2^rait 

4mg(D2, 4, 7-h!J:/ti^^^hc:^^(ld) (37%), 18. 4mg(D4, 7->':/in^^9h^ 
:^(2b) (11%)AU?26. lmgcD3-(2-T-fehT5:K^^/V)-4, 7-v?:/n^5-p«h 
=ar^>'-2-:^=¥y^>'Ky>'(2d) (16%)^#fCo 
[0077] [ 3- ( 2-T-fehT5K^^/V) -4. 7-i^y^'tt^-5-^h^i/-2-:^^y^^^Ky ( 2d) ] 
mp 224-225°C (5^^."^. ^nnTj^/kJ^-^iJ^/— /V— ^df-i^>';^)^^,S*§^bT4ffi^(Di> 
J|^^^/^§). 

IR (KBr): 3296, 1712, 1625, 1545, 1460, 1431, 1306, 1286 cm~\ 

^H-NMR (CDCl ) 8 : 1.93 (3H, s), 2.26 (IH, dqd, J=13.4, 8.1, 2.4 Hz), 2.54 (IH, 

3 

dtd, J=13.4, 6.6, 3.2 Hz), 3.37 (2H, qd, J=6.6, 2.4 Hz, MyK^MKX^td, J=6.6 Hz, 
2.4 HzAZi^^t). 3.65 (IH, dd, J=8.1, 3.2 Hz), 3.86 (3H, s). 5.99 (IH, br s, M:^^ 
MKXmn^), 6.88 (IH, s), 7.52 (IH, br s, m^^^IPl-j;«9?^^). 

m/z: 404, 406, 408 (M^). 
Anal. Calcd for C H Br N O •1/2H O: C, 37.62; H, 3.64; N, 6.75. Found: C, 

13 14 2 2 3 2 

37.84; H, 3.47; N, 6.75. 

mmms:\ 

2, 4, 6-h]}y^ti^y^9h^l^(lc)^^ib2, 4, 6-h])y'ti^-5-?^h^iyhV^^V^i2e) 
[^bll] 
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[0078] 103. 6mg(0. 22mmol) (Z)2, 4, 6-hy:/ni^^^h^^(lc) ^2. OmLCO?i^/—/U 
Kmmi^tzMm^. 2. OmL(33. 4nimol)(D40%7^m^t'rh})^J>>7i^mm^Mx.. 5 

/v)-e^*t±^b/co ttm?s^^^i^^T*^i^L. ^^^by^^^-e^^^m. ^^^^ 
-e*t]K«^. 71. 3 mg(76%)(D)km'(^n^mi!)mhnfco ^u^-x^m^t^tim 

[0079] mp 70°C (5>«f)o 

[0080] IR (KBr): 2931, 2868, 1583, 1552, 1452, 1403, 1300 cm"'. 

'h-NMR (DMSO-d ) 8 : 2.77 (2H, t, J=7.6 Hz), 2.95 (2H, t, J=7.6 Hz), 3.31 (3H, br 

6 

s), 3.77 (3H, s), 7.50 (IH, s). 

m^Mt'^Mm^^ (FAB^) m/z: Calcd for C H Br N O: 424.8500, 426.8479, 

11 12 3 2 

428.8459, 430.8439. Found: 424.8524, 426.8507, 428.8474, 430.8463. 
[^bl2] 



MeO 



Br H Br 



.NHR 



S<^k ,,^N Me One Pot MeO. ^ ^ 

^XXTo " BrX)gQ) 

H °' [4 °^ b) R = nonanoyl 

. c) R - palmitoyl 

^ J d) R cyclopropylcarbonyl 



[0081] (1)2, 4, 6-MJy^'nA^^h::i^(lc)>6^^2, 4, 6-hIJ>^'l3^-5-p<b^iX-N-^^l/IJ 
/Vhy:7°^^^(3a)(D^^ 
104. 5mg(0. 22mmol)02, 4, 6-hlJ7'ciA^9h^^(lc) ^2. OniL(Dpii^y— 
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MZ.mMl^fcMWi^. 2. OmL(33. 4mmoi) (D40%7KMih^hV^J>>7KW^^1}\l^ 

^^<, 3. OmL<DMyi<i^^^^/^J>>i^^M\-^tlo ^(DW^i'^. 3. OmL(D^uu^/VJ>. 

23. Omg(0. 23mmol)(Dh]}^^/^T^l^. 21. 2mg(0. 22mmol) (Di^a/V 
^m^^/l^. 23. Omg(0. 22mmol)<D^:^^;5^b|SMb/c^*E|7ki^^?S^^JBx.T 

:5, v/v)-ejftmbfco mmm^maik^yi^x-ii^^u mm^hv^j>>xm.m^. m 

^^"yJ^^^n^V^yy-C-XmU-r^t^ 77. 9ni&{QS%)(Dik^xn^mtmhfl 

[0082] mp 74-79T:. 

IR (KBr): 2960, 1624, 1520, 1404, 1300 cm"\ 

*H-NMR (CDCl ) 6 : 0.88 (3H, t, J=7.3 Hz), 1.29 (2H, sex, J=7.3 Hz), 1.56 (2H, 

3 

quint, J=7.3 Hz), 2.13 (2H, t, J=7.3 Hz), 3.18 (2H, t, J=6.6 Hz), 3.61 (2H, q, J=6.6 
Hz, Mi^WiW\^i:X)t, J=6.6 Hzt;i^>fb), 3.88 (3H, s), 5.63 (IH, br t, J=6.6 Hz, Mi^ 

miwKi:y)m^), 7.44 (iH, s), 8.69 (iH, br s, mn^mMKiim^m. 

Wt^M^'M.M'^^ m/z: Calcd for C H Br N O : 507.8996, 509.8976, 511.8956, 

16 19 3 2 2 

513.8935. Found: 507.8969, 509.8982, 511.8975, 513.8917. 
(2)2, 4, 6-M;>^nAp<9h^>'(lc);0^^2, 4, 6-MJy^a^-5-p<h=¥v'-N-y:^y 
^/vwzf^^-y (3b) (D^^ 
(1)(D2, 4, 6-hyy^a^-5-p<h=3riX-N-/^l^y/Vhy:7'^5:>-(3a)(D'^^^(;i*Dft 

[0083] mp58-62"=C. 

IR (KBr): 2922, 1606, 1550, 1414, 1302 cm'^ 

'h-NMR (CDCl ) 8 : 0.87 (3H, t, J=6.9 Hz), 1.21-1.31 (lOH, m), 1.52-1.60 (2H, 



wo 2005/084664 



22 



PCT/JP2005/003743 



m), 2.12 (2H, t, J=7.7 Hz), 3.18 (2H, t, J=6.6 Hz), 3.60 (2H, q, J=6.6 Hz, M7i<.^M 
KXV)t, J=6.6 Hz(;i^^b), 3.88 (3H, s), 5.58 (IH, br t, J=6.6 Hz, M7K^;(JBJ;iJ;«9?^ 
^), 7.45 (IH, s), 8.41 (IH, s, m;^C»J-j;«9?^^). 
ft*^tr m/z: 564, 566, 568, 570 (mO. 

Anal. Calcd for C H Br N O -H O: C, 41.05; H, 5.00; N, 4.79. Found: C, 40.93; 

20 27 3 2 2 2 

H, 5.05; N, 4.95. 

(3) 2, 4, 6-hV:f^J>>y^9h=-:y(lc)7b^h2, 4, 6-MJy'n^-5-p<h^iX-N-/W5: 

h^/vhy (3c) (D^j^ 

(3c)^72%-e'a^^bfCo :^^^/}^/^i^--.=3e1^>^;0^^>Sl^^bT. 

[0084] mp 107-108X:. 

IR (KBr): 2918, 2850, 1618, 1550, 1410, 1298 cm"^ 

*H-NMR (CDCl ) 8 : 0.88 (3H, t, J=6.9 Hz), 1.22-1.27 (24H, m), 1.53-1.59 (2H, 

3 

m), 2.12 (2H, t, J=7.7 Hz), 3.18 (2H, t, J=6.6 Hz), 3.61 (2H, q, J=6.6 Hz, M^'l^M 
{^X'Ot, J=6.6 Hz(^^'fb), 3.88 (3H, s), 5.61 (IH, br t, J=6.6 Hz, Myi<.^MCX'0^n 
^), 7.44 (IH, s), 8.62 (IH, br s, m7K^;(lP{c:j;t9^'^^). 
MM^^ m/z: 662, 664, 666, 668 (M^. 

Anal. Calcd for C H Br N O •1/2H O: C, 48.09; H, 6.28; N, 4.15. Found: C, 

27 41 3 2 2 2 

48.15; H, 6.34; N, 4.17. 

(4) 2, 4, 6-MJ>^'ni^p<7h^:/(lc)y0^^2, 4, e-hU^'n^-S-^h^^^-N-iXi^n 
>^Vi\iyV:fy/]y:^:^/]yh]}^^^l^ (3d) (D^^ 

(1)C02, 4, 6-hVy^^^-5-?^h^-y-N-^<UV/]^h]}y"^V^i3a)CO^)^mi^iSi1r 

o-C. gfi^#l(3d)^67%-e'^^LfCo ^vivi:^/VJ>,—-^^^>-A^hnW^L^X.M'& 
[0085] mp 84-84.5^. 
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IR (KBr): 3421, 1628, 1527, 1404, 1300 cm"'. 

'h-NMR (CDCl ) 8 : 0.70 (2H, td, J=7.4, 4.4 Hz), 0.93 (2H, dt, J=7.4, 4.4 Hz), 1.29 

3 

(IH, tt, J=7.4, 4.4 Hz), 3.19 (2H, t, J=6.5 Hz), 3.61 (2H, q, J=6.5 Hz, Mt^^MK 
XKlt, 3=6.5 HziZ^it), 3.88 (3H, s), 5.81 (IH, br t, J=6.5 Hz, MTi^l^MlCX'Oiin^ 
), 7.43 (IH, s), 8.60 (IH, br s, m^^;!JPt-J;«9^i^). 

m^^MMM^^ m/z: Calcd for C H Br N O : 491.8683, 493.8663, 495.8643, 

15 15 3 2 2 

497.8622. Found: 491.8698, 493.8634, 495.8635, 497.8594. 

Anal. Calcd for C H Br N O -H O: C, 35.12; H, 3.34; N, 5.46. Found: C, 34.77; 

15 15 3 2 2 2 

H, 3.00; N, 5.34. 

2, 3-i^tKn^9b^:x(4);D^e>N-T-fe^/V-l-tert->^>^v^;^/V7K:=^/V-2, 

fcKn-5-^h^i/hy7°i5^^>- (5) (D^j^ 

Mbl3] 




NHAc 



4 5 



[0086] 172. 5mg(0. 737mmol) (D2, 3-v^t:Kn7«7h^^^(M. Somei, Y. Fukui, M. 

Hasegawa, N. Oshikiri, T. Hayashi, Heterocycles, 53(8), 1725-1736 (2000)(cl#^$ 
inf:i:^W:K^\/^^^)tl7. 9mg(0. 15mmol)(D4-i^?i'^/VT^y\i°Vi^l^^7. Om 
I^(D^T:i):i:^/UJ>,KMMl^fc.^Wi'^. 207. 8mg(0. 952mmol) (Dv?-tert-:/^/V 

/v(97:3, wx^)mi^mm^mmmmti-^:fy=^j^^ti'^h^9:7^-'cmmrr^t. 2 

34. 2mg (95%) (Dikm-C n ^^m^hfltCo 

[0087] m^m-^^M. 

IR (KBr): 3278, 1701, 1635 cm'\ 

'h-NMR (DMSO-d , 90^:) 6 : 1.50 (9H, s), 1.56-1.66 (IH, m), 1.80 (3H, s), 
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1.82-1.91 (IH, m), 3.13 (2H, q, J=6.4 Hz), 3.22-3.32 (IH, m), 3.56 (IH, dd, 
J=10.7, 6.4 Hz), 3.71 (3H, s), 4.03 (IH, t, J=10.7 Hz), 6.70 (IH, dd, J=8.5, 2.4 Hz), 
6.80 (IH, d, J=2.4 Hz), 7.47 (IH, br d, J=8.5 Hz), 7.55 (IH, br s). 

i^5>^t^K*5>W (FAB^) m/z: Calcd for C H NO (MH'): 335.1971. Found: 

18 27 2 4 

335.1966. 

) ;0^^>N-Tir^/V-2, 3->^tKn-4, 6, 7-hy^nn-5-^h^v^M;:7°^^^(8)&U^^ 
N-T-fe^7V-4, 6-v?iJ'nci-2, 3-v'tKn-5-^hdrv'hy:/^5:^(9) (D-^-^ 




7 9 



[0088] 76. 5mg(0. 23Tmaol) (DN-T±^/V-l-teTt-^^h^->^/U:^:=^/]^-2. S-v^tK 
vi-5-?ih^iyhV^^V^(5)^4. OmL(D^vivi:^/l^J>.icmM\^fcMWi^. 92. Omg( 

J^^U'^Wy^^^-r^l^M't^t^ 44. 8mg(DRf'fii(D|^CN-T-fe^/V-l-tert-:7' 
hdeiy;^/V/K^/V-2, 3-v'tKn-4, 6, 7-h!;^ni:i-5-p<h^v/hy:/^5:^(6) i:N- 
T-^'^/V-l-tert-y Y^ly^;V-^=-;V-A, 6-i^i^tin-2, 3-v?tKn-5-p<hdri/h 
y:7'^^>'(7)(Dm'^i^^#fCo ^(OWi-^^^. 2. OmL(D^xixi-^7VJ^-V])y7V:^nm 
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^^^t±i^^^i-§;(;^^^n-^h^'9:7^--e5>^**^i-^i. ^mJiRi-. lo. img 

(13%) (Dit-^mStl. 3mg (11%) (Dit-^m9^%fz.o 
[0089] it^^8: *H-NMR (CDCl ) 8 : 1.83-2.01 (2H, m), 1.97 (3H, s), 3.24-3.41 (2H, m), 

3 

3.46-3.56 (2H, m), 3.74 (IH, t, J=9.4 Hz), 3.82 (3H, s), 4.03 (IH, br s), 5.60 (IH, 

br s). 

it-^^^Q: 'h-NMR (CDCl ) 6 : 1.58 (IH, br s), 1.82-1.95 (2H, m), 1.96 (3H, s), 

3 

3.25-3.35 (2H, m), 3.38-3.47 (2H, m), 3.69 (IH, t, J=8.9 Hz), 3.81 (3H, s), 5.64 
(IH, br s), 6.53 (IH, s). 

3-v^tKn-4, 6, 7-MJi^nn-5-p<h^iyh!;:/^5:^(8)d^^)4, 6, 
7-hy i^nn^9h:^>' (10) (D-^^ 
Mki5] 



[0090] 10. lmg(0. OSmmol) 3->^tKn-4, 6, 7-h!Ji^nn-5-^h 

^iyh])':^d'^X,S)^2. OmL(D^xivi'!i^;VMzMM\^fd^M^. 41. Omg(0. 47m 

[0091] mp 199-201T:. 

IR (KBr): 3273, 1624 cm'\ 

'h-NMR (CDCl ) 6 : 1.96 (3H, s), 3.18 (2H, t, J=6.8 Hz), 3.60 (2H, q, J=6.8 Hz, M 




8 



10 
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TkmMz.^'Ot. J=6.8 Hz t^^^b), 5.57 (IH, br s, M7i<.'MMcX'0m^), 7.13 (IH, 

br d, j=2.4 Hz, M;!K»(^J;«9s Km^t). 8.35 (IH, br s, m;^<^;tiPf;iJ;«9?i^). 

^i^^WM^^ (FAB^ m/z: Calcd for C H CI N O (MH^: 335.0121, 

13 14 3 2 2 

337.0091, 339.0062, 341.0032. Found: 335.0112, 337.0098, 335.0092, 341.0058. 

mmmis'] 

i^t2t2p<^hcz^^ (11) (D^m 

Mbi6] 




9 11 



[0092] 7. 3mg(0. 024mmol) 6-v?i^nn-2, S-v^tKn-S-^hdri/ 

MJ>^^5>'(9)^2. OmL<Di^nn;i}N/kAtc:^^^bfc^lKlcl, 15. Omg(0. 17mniol) 

;^9Ai^n-s'hi?''^:7^— -ei^MbT. 6. 2mg (85%) (D @ 6^i^Sr#fCo 

[0093] mk-.m^m^mmo 

[0094] IR (film): 3278, 1653 cm\ 

'H-NMR (CDCl ) 6 : 1.96 (3H, s), 3.18 (2H, t, J=6.7 Hz), 3.60 (2H, q, J=6.7 Hz, M. 

3 

tK^MKX'OU J=6.7 Hzi^^^t:), 5.58 (IH, br s, MTK'^MKX'Olin^), 7.05 (IH, br 
d, J=2.0 Hz, m7K^;(lP{-J;'9s K^^t), 7.28 (IH, s), 8.17 (IH, br s, M7i<.mMKX 

M^M^Mm^^ (FAB^) m/z: Calcd for C H ^'Cl N O (MH"): 301.0511, 

13 15 2 2 2 

303.0451, 305.0452. Found: 301.0520, 303.0478, 305.0444. 
[IIM^J14] 

4, 6-v'i^nti^7h^>'(ll)^^^2-:/n^-4, 6-i^^vivi}iyh^:y (12) (D^^ 
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[0095] 6. 2mg(0. 021mmol) 04, e-x^^tiu^yh^^l^ilD^l. OmLOi^nd/fs/VA- 

v/v)^'^^^t^}§^Lfc?^mt-^ 5. 9mg(0. OlSmmol 

^^TV\RmO. 36-0. 28(D/^^/K^^ni:iyjN 
/VA-p<i57y— /V(95:5, v/'v)-ettmU 2. 0mg(26%)(D @ e^#)^#fCo 

[0096] mp 227-229T: (5>^)o 
[0097] IR (KBr): 3361, 1653 cm'\ 

^H-NMR (CDCl ) 8 : 1.93 (3H, s), 3.15 (2H, t, J=6.6 Hz), 3.58 (2H, q, J=6.6 Hz, M. 

3 

Tk^UmX^t, J=6.6 Hz 5.55 (IH, br s, m;*C^;(JP(;iJ:l9t^^), 7.25 (IH, 

s), 8.28 (IH, br s, MT^'MMlC^'Om^). 

m^M'^WM-^^ m/z: Calcd for C H BrCl N O (MH^: 378.9615, 380.9586, 

13 14 2 2 2 

380.9595, 382.9557, 382.9566, 384.9536. Found: 378.9614, 380.9565, 380.9565, 
382.9547, 382.9547, 384.9557. 

mmm 1 5] ^^K-/vfi^#:(D#^i^ \mi-^Bmnm 

N. Suzuki, and A. Hattori, J. Pineal Res., 33. 253-258 {2002)liCti^(D:)j^{Z^'O 

[0098] ^ly^a<D?iy^ (W^MSOgmW ^MS222 (3-T5:/^,i>#^3i^/V3i>?>^7V^^>- 
;^/V-^>^^:^(ethyl 3-aminobenzoate, methane sulfonic acid salt) )(Aldrich)'C^K'^U 



wo 2005/084664 28 PCT/JP2005/003743 

[0099] m^^. mm^M<0^^. 10%^/Wy>-(7)AofcO. osm^^^v'/v^MWISCpH 

[0100] ;^^a{;i#fcbfc2-y^n^^9h:::^>' (I) {;i53V ^TX^5^^i^^^. R'd5;rK^iE^^. 

^■t?fe^9^ M. Somei, Y. Fukui, M. Hasegawa, N. Oshikiri, and T. Hayashi, 
Heterocycles, 53, 1725-1736 (2000)|B^(D^&(c:j;t9'^^LfCo 

[0101] ( 1) ^#^j!^(D^{t^j^# : m^mm,^^m^:^yr^—^ (trad (omi^mm 

WMJiS^-li:. ^V^T*2N^^^b^^y'?A^^?S(50/^l)^^JDxLTMJ^;^ih^?)fCo ^ 

[0102] f§;^^iiiiA, miBRxfrnu^^-To 

[|ftl] 
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(M) 


/^:7^ hp'7:3^ / — 

(ntnol/mg ^ P m/pf f^) 




1 0^ 
10"^ 
1 0 " 


2. 9 1 ±0. 13**'*= 

2. 69±0. 15 

2. 67 + 0. 11*** 




10 '= 

10"^ 


3 . 0 2 + 0, 23 
2. 62 + 0. x7** 
2. 83 + 0, 23* 


n ^ C III Y-t -J L ^ ^ > 

^, 4, D- h y 17 n ^ ^ :7 r — ^ 


1 0-^ 

10 
1 0"^ 


2. 88 + 0. 08** 
2. 87±0. 13 
2. 9 3± 0. 18** 


1-r y -2, 4, 6- n ^- ;?< ^ 


1 o-« 

1 0 ~ 

10 -^ 


2. g9±0. 13** 

2. S9 + 0. 12***^ 


2, 4. 6- h y y'n^-i-zfny</[^^ 


1 o-« 

1 0"^ 
1 0 ^ 


2. 78±0. is'*^*^ 
2. 82 + 0, 15=^** 
2. 78±0. la**'*' 




1 o-« 

1 o-« 

1 0"^ 


2. S 5± 0, 2 0** 
2. S 3± 0. 2 0** 

2. 5 9 ± 0. 2 4^** 


2.4, 6, l-f- ^ b 


1 0 ^ 

1 0-' 

1 0"^ 


3 , 19+0. 14 
2. 83±0. 16^^ 
2, 71ibO. 17^^^* 




3, 4 3 ±0. 0 4 



* p < 0 . 0 5 

** p < 0 . 0 1 
*** p < 0 . 0 0 1 



[0103] (2) #^^JiS(D^tt^^# : r;V')j^)^:^yr^—^ (alp) ^tt^'J^ 

[0104] ^^^m2A^ g|2B^U?^2A— ^2Glcl^i-o 
[^2A] 
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4 >■ v-jvmmw 


(M) 


(raaol/rng ^ d z:i/^^f^) 




1 0-^ 


5 . 4 5 ± 0 . 2 7 * 






5, 4 2 ± 0. 2 5 * 






5. 19 + 0. 3 6** 






6, 1 7±0. 3 4 



* p< 0. 0 5 

*^ p < 0 . 0 1 



[^2B] 



4- >^ 


(M) 


(riraoiymg ^ ^ ^/m^) 




1 


7 . 4 1 ± 0 . 3 5 * 




10^^ 


6 - 0 3 ± 0 . 6 6 




10"^ 


5 , 7 2 ± 0 . 4 7 






6, 1 7±0= 3 4 



* p < 0 . 0 5 



\M2C\ 





1*S 

(M) 


(nmol/mg i> u 




10^ 


7. 5 8±0. 7 0** 


2,4,5-h y V 


10"^ 


6 . 6 1 ± 0 . 3 8 




10"^ 


6 . 0 0 ± 0 . 3 8 


=z >- }> n — 




6 . 0 0 ± 0 . 13 



p < 0 . 0 1 



[^2D] 





(M) 


y ;n h ti :7 y — /bM^S 

(imol/'mg n =i/0#r^) 




1 o-« 

10"'' 
10"^ 


8. 3 0 ±0. € 8"^* 
6 . 7 9 ± 0 . 6 3 
6 . 4 4 ± 0 , 4 4 




6 . 1 7 ±0. 3 4 



** p < 0 . 0 1 



m2E] 
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(M) 


(nmol/mg ^ ^ ^XB^Fp^) 


2,4, 6- h y T'P^-l-TT'ci /nVI^^ 


1 

1 0 --^ 


7 . 0 7 ± 0 . 7 5 
8. 66±0. 47* 
7 . 5 5 ± 0 . 7 6 




6 . 0 0 ± 0 . 13 



* p < 0. 0 5 



[|ft2F] 





(M) 


(nmol/mg n n/P$f^4J) 


1— <V v?/k-2, 4, 6- N y 


10-*^ 
1 O"^ 
10"^ 


8. 44± 1. 0 0*'' 
7. 9 2±0. 5 5* 

7. 77±0. 3 7* 




6, 0 0 ± 0 . 13 



* p < 0 . 0 5 



** p < 0 . 0 1 

[^2G] 



4 >- K-yvM^ft: 


(M) 


(nmol/mg n :^ 




10"^ 


7. gOitO. 73** 


2,4,6, 7—7 h^:/r7^;^^ f - > 


10"^ 


6 . 1 2 ±0. 5 0 




1 o-*^ 


6. 1 2±0. 4 1 






6 . 1 1 ± 0. 3 1 



♦* p < 0 . 0 1 
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[0106] :^mmi-i-wmM^mmm. 'W^mm^mmRxm'wmmmmMm(Dmm(D 
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[1] ^^(I): 




1-6 

2-6 2-6 

1-6 

1-21 

1-6 

[2] ft 5fcJSifB<fe(D^<c; (I) X^^:^th^i[:-B-^Xi~i^(Dm^^mir^'WWmm^m[:M 

o 

[4] ^^(r ): 
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1-6 2-6 2-6 

1-6 1-21 

muR^'i^yi^^m^. xitmMxit4¥m^(Dc -r/v^/vm^miro ) 

1-6 

mm^. R^^^?^^/^m. r\ R^RxfR^^^:^mw^^. R^T^i^^^^/v^m-ch^it^m. x 

R'p^s^mj®^. R^;OM^/vS-efc^^b^i^. MU^l^ix. R^^U?r';^s^*J^^. r';5S 
;^c^jm^. R^^M^7VS. R^;5S;^cmJm^. R^^M^7VS-efe'5'fb^i^^l^<o )o 

[5] »^^4iB«(D^(r )^;l^3v^T.x^s^m>E^^^.R'^5g^^x^*#gm<^c -r 

1-6 

2-6 2-6 

^/v*. M#xf*#©m(^^#:^*. mmx}*#mm(^T^7v^/v». mmxn 

(DC -T7^:ar/^><./V/J^^/^^, R^^M^/v^. r\ R^^tm^f*. IWI^Xf^M^fe"?. 

1-6 

7i<.mm^xi^M:mm^.R^i-i?^^/i^^x-^^^t^!^xi^^<Dmo 
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[6] mMm4x\^5mM<D^t^mxi^^(Dm^^i^f^^^tv^M^^^M^tvx 
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[01 A] 



^ ^ Melatonin (TRAP) 




control 10-8 10-6 10-4 
Concentration (M) 




control 10-8 10-6 10-4 
Concentration (M) 




Concentration (M) 
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^ No.9 (TRAP) 




No. 10 (TRAP) 



control 10-8 10-6 10-4 
Concentration (M) 




control IQ-S 10-6 10-4 
Concentration (M) 



- No. II (TRAP) 




No,29 (TRAP) 



control 10-8 10-6 10-4 
Cx»ncentration (M) 




oontroi 10-8 10-6 10-4 
Concentration (M) 
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[BI2A] 



^ Melatonin (ALP) 




ill 

mm 



life 



mm 

:-:":-:':"r-:-:" 

■ 



control 10-8 10-6 10-4 
Concentration (M) 



10- 



No.4 (ALP) 



j3 



1,5' 



a 



2.5- 




control 10-8 10-6 10-4 
Concentration (M) 



10 



o 



T3 

o 
i-t 

I 



N0.7 (ALP) 



7.5- 



5- 



2.5 




control 10-8 10-6 

Concentration (M) 



10^ 
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[BI2B] 




Concentration (M) Concentration (M) 




Ctmcentration (M) Concentration (M) 
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